knowledge, however, the sampling of moderately hydrophobic to hydrophobic pesticides (2 < 63 log K ow < 5) is poorly documented. 64
Stir bar sorptive extraction (SBSE) is a solvent free sample preparation technique dedicated to 65 moderately hydrophobic to hydrophobic compounds in aqueous and gaseous samples. The 66 extraction device, named Twister®, is composed of a magnet enclosed in a glass tube coated 67 with a thick film of polydimethylsiloxane (PDMS) (Baltussen et al., 1999a Two deployment sites -one per river-were selected for a one-month exposition campaign. The mass transfer of an analyte in a sampler includes several diffusion and interfacial 215 transport steps across all barriers, i.e., the stagnant aqueous boundary layer, possible biofilm 216 layer, the membrane and then, the receiving phase. Assuming isotropic exchange, the 217 corresponding uptake in the sampler over time with constant ambient concentration can be 218 described as follows (Eq. 3): 219 Table 1 . Firstly, the two techniques showed similar 274 repeatability; the relative standard deviations (RSD) calculated (with n = 3) ranged from 4.0 275 to 57.5% for passive SBSE and from 5.7 to 48.9% for analytical SBSE. Secondly, over the 4 276 weeks of the study, passive Twisters accumulated 6 pesticides more frequently than analytical 277
Twisters, including atrazine, diflufenican and chlorpyrifos-ethyl, which were accumulated 278 only by passive Twisters. This was not caused by a difference in limits of quantification 279 (LOQ) since the two techniques reached similar LOQ in ng, estimated with signal-to-noise 280 ratios. For most pesticides quantified by both techniques, accumulation in the passive 281
Twisters was 1.3 to 8 times higher in average. In contrast, dimethomorph, norflurazon and 282 simazine were accumulated in passive Twisters to a lower extent (about 1.6 times less in 283 average). Considering the lower log K ow values for these compounds (Table 1) simultaneously at the same site, thus they were exposed to the same concentrations of 295 pesticides. After recovery of both samplers, no biofilm was observed. Consequently, we 296 assume that the determination of the masses of pesticides accumulated in the samplers was 297 not biased by biofouling. Moreover, concentrations of the target pesticides in the river water 298 were monitored for both exposition periods by means of automated samplings and SPE-LC-299 MS/MS analyses. After recovery of the samplers and chemical analyses, we performed 300 qualitative and semi-quantitative comparisons of the two devices. For the qualitative 301 comparison, we focused only on the 7 pesticides quantified in the two passive samplers and in 302 the weekly averaged water samples, i.e., simazine, azoxystrobin, dimethomorph, diuron, 1-303 (3,4-dichlorophenyl)-3-methyl urea, metolachlor, and chlorpyrifos-ethyl. As shown in Figure  304 1, the most polar compounds (simazine, dimethomorph, azoxystrobin, diuron, and 1-(3,4-305 dichlorophenyl)-3-methyl urea) were either accumulated only by the POCIS or sorbed by the 306 POCIS to a higher extent than by the passive Twisters. In contrast, the most hydrophobic 307 pesticides (metolachlor and chlorpyrifos-ethyl) were accumulated only by the passive 308
Twisters. Similar results were obtained from passive Twisters and POCIS deployed 309 concurrently in 2 other sites on the same river and one site on the Morcille River (data not 310 shown). Thus, passive SBSE and POCIS could be used as two complementary techniques for 311 the monitoring of a broad range of pesticides in natural waters. This conclusion was quite 312 expected since SBSE is originally an analytical sample preparation technique for moderately 313 hydrophobic to hydrophobic contaminants (log K ow > 3) (Baltussen et al., 1999a (Baltussen et al., , 1999b ; 314 David and Sandra, 2007) , and POCIS are known to target more hydrophilic contaminants (log 315 by its surface area is a useful way to approach its overall mass transfer coefficient λ (Eq. 4). 326
The weekly averaged pesticide concentrations, obtained from the automated sampler, were 327 similar during the two exposition periods (Figure 1) . But average normalized masses of 328 accumulated pesticides and RSD (n = 3) varied between samplers and from one exposition 329 period to the other. Larger RSD for the pesticides accumulated in the POCIS exposed during 330 the first two-week exposition period compared to the second exposition period (7 to 27 times 331 larger) may be attributed to a 5-hour flood event that occurred two days before retrieval of the 332 samplers (on day 12). In other words, high turbulences and a short and brutal change in flow 333 velocity probably made each POCIS of the triplicates accumulate pesticides with a different 334 accumulation rate. Indeed, measurements of the flow rate revealed a two hundred-fold 335 increase at the peak of the flood event (from 11.5 to 2210 L s -1 in less than 5 hours). For the 336 same reasons, larger normalized masses of pesticides accumulated in POCIS during the 337 second exposition period (from 1.5 to 2.8 larger) could be attributed to a two-fold increase of 338 the flow rate of the river between the first and the second two-week exposition period 339 (average flow rate increased from 18 L s -1 to 37 L s -1 ). Hence, we assume that the increased 340 flow velocity probably triggered faster chemical accumulations in the POCIS. These 341 observations suggest two distinct behaviors for the devices. Indeed, δ s , D s and K' sw of the 342 pesticides studied are different for the two devices (Eq. 5); also, the mass transfer of the solute 343 into the POCIS is controlled by the aqueous boundary layer, i.e., it depends on the 344 hydrodynamic conditions during the exposition (Alvarez et al., 2004; Mazzella et al., 2008) . 345
On the other hand, 1.5 to 11 times more simazine, azoxystrobin, dimethomorph, metolachlor 346 and chlorpyrifos-ethyl were quantified in passive Twisters exposed during the first exposition 347 period in comparison to those deployed for the second exposition period. This could be 348 attributed to a quick concentration peak which occurred during the flood event (on day 12) 349 (Rabiet et al., 2010) 
